Regional changes in brain dopamine utilization during status epilepticus in the rat induced by systemic pilocarpine and intrahippocampal carbachol.
Systemic administration of pilocarpine (400 mg/kg i.p.) or intrahippocampal injection of carbachol (100 micrograms/1 microliters) induced limbic motor seizures in rats, characterized by head weaving and paw treading, rearing and falling, and forepaw myoclonus, developing into status epilepticus. After being in status for 30 min, rats were killed and levels of dopamine, dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) were determined in eight brain regions by high performance liquid chromatography. Pilocarpine-induced seizures significantly elevated dopamine in the striatum, and in both dorsal and ventral aspects of the hippocampus, but did not affect dopamine in substantia nigra, nucleus accumbens, olfactory tubercle, cingulate cortex or amygdala. Metabolite levels were increased in striatum, substantia, nigra, nucleus accumbens and cingulate cortex, and fell in the hippocampus, but remained unchanged in the olfactory tubercle and amygdala. Intrahippocampal carbachol significantly raised the dopamine contents of striatum and nigra, and in both ventral and dorsal aspects of the hippocampus, but not elsewhere. DOPAC and/or HVA were elevated in all brain regions tested, save for amygdala and dorsal hippocampus. These changes translated into seizure-induced increases in dopamine utilization in the nucleus accumbens, olfactory tubercle and cingulate cortex, and to a fall in dopamine utilisation in the hippocampus, with no net change in amygdala. In addition pilocarpine (but not carbachol) increased dopamine utilization in the nigrostriatal axis, possibly through a seizure-unrelated mechanism. The relevance of these findings to seizure development are discussed.